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[Title of the Invention] GRANULAR FLAME RETARD ANT 

[Abstract] 

[Purpose] 

Providing a granular flame retardant capable of obtaining 
a molded article comprising a flame retarding polymer by simply 
being mixed with a polymer and mold processed, without requiring 
melt kneading • 
[Constitution] 

A granular flame retardant characterized in that a powder 
flame retardant is granulated. 



[Scope of Claim for Patent] 
[Claim 1] 

A granular flame retardant characterized in being 
granulated. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Application] 

The present invention relates to a flame retardant . More 
specifically , the present invention relates to a granulated flame 
retardant capable of obtaining a flame retarding polymer and 
the like by being added to a polymer in the molding process step 
of a polymer product and the like. 
[0002] 
[Prior Art] 

A flame retarding resin and a flame retarding rubber 
(hereinafter, collectively called as a flame retarding polymer ) 
which are generally used as a molding material is obtained by 
a method of directly adding a liquid or powder flame retardant 
to a resin and a rubber and further carrying out melt -kneading 
to knead the flame retardant into the resin and rubber . 
[0003] 

In order to obtain the flame retarding polymer by the method, 
since steps which are troublesome and require manpower, such 
as compounding, mixing, feeding of raw materials to a 
melt -kneading machine, melt-kneading and pelletizing, are 
required, the production process of the flame retarding polymer 
requires much process cost; therefore, the reduction of the 
production cost of the flame retarding polymer has been strongly 
desired- On the other hand, as another method of adding a flame 



retardant, there is a flame retarding master batch method 
comprising preliminarily producing a polymer composition having 
a high content of a flame retardant (a flame retarding master 
batch) and adding the flame retarding master batch to a polymer 
to obtain a flame retarding polymer. 
10004] 

Since the flame retarding master batch can easily obtain 
an arbitrary polymer composition by only mixing a polymer with 
a flame retarding master batch in the process step of a molded 
article, it is remarked as a flexible production method of a 
flame retarding polymer which is cheap and can get acclimated 
to small-lot production. From such a viewpoint, for example, 
a flame retarding master batch comprising a flame retardant and 
an aromatic vinyl compound -conjugated diene block copolymer 
and/or a hydride thereof is proposed in Japanese Patent 
-Application Laid-Open No. 4-145132. 
[0005] 

However, since a conventional flame retarding master batch 
using a thermoplastic polymer as a binder requires melt-kneading 
in its production, it requires still steps such as compounding, 
mixing, feeding of raw materials to a melt -kneading machine, 
melt -kneading and pellet izing. Further, from the economical 
viewpoint, the more the content of a flame retardant in a master 
batch is, the higher the economical effect can be enhanced. 
[0006] 

[Problems to be Solved by the Invention] 

It is an object of the present invention to provide a granular 
flame retardant capable of obtaining a composition which is 
excellent in shape stability, is excellent in dispersibility 
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when added to a polymer, resulting in obtaining excellent flame 
retarding property and surface appearance, and is also excellent 
in mechanical strength and moldability. 
[0007J 

{Means £or Solving the Problems] ...... 

Namely, the present invention is a granular flame retardant 
characterized in being granulated- Hereat, granulation is 
defined as an operation by which granules having nearly uniform 
shape and size are prepared from a powdery flame retardant raw 
material having an average particle diameter of 0.3 mm or less. 
The flame retardant used for the present invention is a flame 
retardant which is generally used for a rubber and a resin, and 
includes organic flame retardants such as a halogen containing 
compound and a phosphorus -containing compound and inorganic 
flame retardants such as ammonium polyphosphate, aluminum 
hydroxide, magnesium hydroxide and red phosphorus. 
[0008] 

Among these flame retardants, the powdery flame retardant 
is preferably used in the present invention. A flame retardant 
which is liquid at ordinary temperature cannot be granulated 
singly, but can be used by being mixed with other powdery flame 
retardant. As the granular flame retardant of the present 
invention, the above-mentioned powdery flame retardant may be 
used alone or as a mixture of 2 or more . Further , a flame retardant 
which is liquid at ordinary temperature may be used by mixing. 
[0009] 

As the granular flame retardant of the present invention, 
for example, a halogen containing compound is preferably used. 
The halogen containing compound includes tetrabromobisphenol 



THIS PAGE BUNK ?•?•-?*) 



A derivatives such as tetrabromobisphehol A, or 
tetrabromobisphenol A-bis( 2 -hydroxy ethyl ether) and 
tetrabromobisphenol A-bis( 2 , 3-dibromopropyl ether) ; 
hexabromodiphenyl ether, octabromodiphenyl ether, 
decabrornodiphenyl ether, bis ( tribromophenoxy) ethane, 
bis ( pent abromophenoxy ) ethane , bis ( pen t abromophenyl ) ethane , 
hexabromocyclodecane and the like . 
[0010] 

Further, examples of the halogen containing compound include 
oligomer type halogen containing compounds obtained by 
polymerization of monobromophenol , tribromophenol, 
pentabromophenol , tribromocresol , dibromopropylphenol , 
tetrabromobisphenol S , cyanur ic chloride or the like , or obtained 
by copolymerization of these compounds with at least one or more 
halogen containing compounds. 
[0011] 

Further, the halogen containing compound includes a 
polycarbonate oligomer of tetrabromobisphenol A, a 
polycarbonate oligomer of tetrabromobisphenol A with bisphenol 
A, a polycarbonate oligomer of tetrabromobisphenol S, the 
polycarbonate oligomer of tetrabromobisphenol S and bisphenol 
S and the like. 
[0012] 

Further, the halogen containing compound includes a 
halogenated epoxy oligomer represented by the following formula 
(Formula 1) : 
[0013] 
[Formula 1] 



X i C H 3 X l 
R I- £O-@-C-@-0-CH2CH-CH2) m- 
CH3 OH 

XI CH3 XI 
-O-0-C-0--O-R2 

CH3 

wherein R x and R 2 are the same or different and a group selected 
from 

-H, -CH2-CH-CH2, 

V 

YJ 

and, ° H 

in which Y represents a bromine atom or a chlorine atom and j 

represents an integer of 0 to 5, 

X is a bromine atom or a chlorine atom, 

i is an integer of 1 to 4 and 

m is 0 to 10. 

[0014] 

Further, the halogen containing compound includes 
chlorinated paraffin, chlorinated polyethylene, brominated 
polystyrene, and ethylenebistetrabromophthalimide. In 
particular, as the granular flame retardant of the present 
invention, a flame retardant having a melting point of 50°C or 
more and 300°C or less is preferably used. When the melting 
point of the flame retardant is not more than 50°C, granulation 
is occasionally difficult and obtained granules tend to be fused 
occasionally . 
[0015] 

On the other hand, when the melting point of the flame 
retardant is not less than 300°C, the dispersion state of the 
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flame retardant is bad in a polymer molded article which was 
obtained using the granular flame retardant of the present 
invention; therefore, the surface appearance and mechanical 
strength of a molded article are occasionally lost . The melting 
point of the flame retardant used in the present invention is 
preferably equal to or less than a molding process temperature 
of the flame retarding polymer product and, though the range 
of the melting point is dependent on a polymer used, preferably 
is from 70°C to 250°C, more preferably 100°C to 230°C. 
[0016] 

Further, a flame retarding aid may be used in combination 
with the flame retardant in the present invention, if necessary. 
The flame retarding aid includes iron oxide, borax, zinc borate, 
barium metaborate, zirconium oxide, molybdenum oxide, and 
additionally, antimony compounds such as antimony trioxide, 
antimony tetraoxide, antimony pentaoxide, sodium antimonate, 
and antimony phosphorate . These can be used alone or as a mixture 
of 2 or more. 
[0017] 

Among these flame retardant aids, antimony trioxide and 
sodium antimonite are preferable. When these flame retarding 
aids are used in combination, markedly superior flame retarding 
property can be obtained. Further, in usual, the use amount 
of the flame retarding aid is preferably 5 to 40 parts by weight 
based on 100 parts by weight of the flame retardant and further 
preferably 10 to 30 parts by weight. 
[0018] 

Further, various additives may be added to the granular 
flame retardant of the present invention, if necessary. 



Examples of the additive include a dispersant of the flame 

retardant, surfactants such as a metal soap, various waxes and 

mineral oil; lubricants, for example, paraffin wax, stearic acid, 

n-butyl stearate, ketone wax, octyl alcohol, polysiloxane, 

ethylenebisstearoamide; antioxidants, for example, 

2 , 6 - di - 1 -butyl - 4 -methylphenol , 

2 - ( 1 -methylcyclohexyl ) - 4 , 6 -dimethylphenol , 

2 , 2 -methylene - bis - ( 4 - ethyl - 1 -butylphenol ) , 

tris(dinonylphenyl) phosphate; ultraviolet absorbers, for 

example, p-t-butylphenyl salicylate, 

2,2' -dihydroxy-4-methoxybenzophenone, 

2- (2 * -hydroxy- 4 ' -m-octoxyphenyl)benzotriazole; an antistatic 
agent, for example, steroamidopropyldimethyl-p-hydroxyethyl, 
ammonium tallate; stabilizers, for example, phosphites, an epoxy 
compound, an organic tin compound and the like; colorants, for 
example, titanium oxide and carbon black; pigments and the like* 
Further, a known plasticizer may be compounded. 
[0019J 

In particular, when oily substances such as a mineral oil , 
a plasticizer and a vegetable oil are compounded in the granular 
flame retardant of the present invention, these function as the 
plasticizer or binder of the powder of the flame retardant, 
thereby granulation is often carried out in stability and it 
is preferable, Hereat, the mineral oil is petroleum fractions 
with high boiling points and includes mineral oils partitioned 
as paraffins, naphthenes and aromatics. 
[0020] 

Further, the plasticizer includes ester derivatives of 
phthalic acid, isophthalic acid, tetrahydrophthalic acid. 
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adipic acid, azelaic acid, sebacic acid, dodecanoic-2 acid, 
maleic acid, fumaric acid, trimellitic acid, citric acid, 
itaconic acid, oleic acid, ricinoleic acid, stearic acid, 
glutaric acid, sulfonic acid, phosphoric acid and the like; 
glycol derivatives , glycerin derivatives , paraffin derivatives , 
epoxy derivatives and further, polymer type plasticizers such 
as polyester, polyether, poly-a-methylstyrene, low molecular 
weight polystyrene, polychloroprene and the like. 
[0021] 

Further, the vegetable oil includes castor oil, cotton seed 
oil, linseed oil, rapeseed oil, soybean oil, palm oil, coconut 
oil, peanut oil, haze wax, rosin, pine oil, f actice and the like. 
Further, when the above-mentioned oily substances are compounded 
with the granular flame retardant of the present invention, it 
is preferable because the process of a molded article is easy 
and the dispersibility of the flame retardant can be remarkably 
improved- Namely, the flame retardant having a melting point 
of 300°C or more can also enhance the dispersibility in a polymer 
molded article by compounding the oily substances with the 
granular flame retardant of the present invention, and its use 
can be realized. 
[0022] 

The preferable compounding proportion of the oily substance 
in the granular flame retardant is preferably 0.1 to 30 parts 
by weight based on 100 parts by weight of the flame retardant 
and more preferably 1 to 20 parts by weight . When the compounding 
proportion of the oily substance is equal to or less than 0.1 
part by weight, the dispersion effect of the flame retardant 
is not adequately obtained and when the compounding proportion 
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of the oily substance exceeds 30 parts by weight, surface 

tackiness is generated in granules . 

[0023] 

Water may be further added to the granular flame retardant 
of the present invention in addition to these additives, in order 
to provide plasticity to the powder to carry out granulation 
smoothly. When water is added, the compounding amount is 
preferably 0, 1 to 30 parts by weight based on 100 parts by weight 
of the flame retardant and more preferably 1 to 10 parts by weight . 
The flame retardant and, if necessary, the additives are 
preliminarily mixed , and the mixture is granulated using a powder 
granulator to obtain particles having an average particle 
diameter of 0.1 to 10 nun as the graunlar flame retardant of the 
present invention. 
[0024] 

Hereat , the average particle diameter represents the average 
of their diameters When the granular flame retardant is spherical , 
represents the length of pellets when the granular flame 
retardant is a cylindrical shape or a rectangular column pellet , 
represents the average of the maximum diameters of disc faces 
when the granular flame retardant is a disc shape ( those in which 
the maximum diameter of a disc face is larger than the thickness 
of the disc) , and represents the average of the maximum diameters 
of granules when it is nonuniform shape. 
[0025] 

The flame retardant powder which is the raw material of 
the granular flame retardant of the present invention is selected 
from those in which the average particle diameter is 0.3 mm or 
less, but when the average particle diameter of the granular 

in 



flame retardant is 0.1 to 10 mm, the average particle diameter 
of the flame retardant powder is desirably 0.1 to 10 fim and when 
the average particle diameter of the granular flame retardant 
is 1 to 10 mm , the average particle diameter of the flame retardant 
powder being the raw material is desirably 0.1 to 300 fim. 
[0026] 

It is preferable that the size of the granular flame retardant 
of the present Invention is equal to that of polymer powder or 
polymer pellet and it can prevent the sieving of the granular 
flame retardant and as a result, a polymer molded article with 
a uniform composition can be obtained. Further, with respect 
to the hardness of the granular flame retardant, considering 
storage of granules, feeding, transport, packing, mixing with 
polymers, and dispersibility with a flame retardant in a molded 
article, it is preferable that a compression fracture load (a 
flat indent er is used) which is measured using a compression 
type strength tester is 1 Kgf or more and 25 Kgf or less. It 
is further preferable that the compression fracture load of 
granules is a range of 2 Kgf or more and 10 Kgf or less. 
[0027] 

When the compression fracture load is not more than 1 Kgf, 
the granular flame retardant is easily broken at the storage, 
feed, transport and packing of the granular flame retardant and 
the mixing with a polymer. When the granular flame retardant 
is broken, it is difficult to keep the composition ratio of the 
flame retardant to the polymer constant and the product 
unevenness of the flame retarding polymer molded article is 
generated. When the compression fracture load is not less than 
25 Kgf, the dispersibility of the flame retardant in the flame 



retarding polymer molded article becomes bad. 
[0028] 

As the method of producing the granular flame retardant 
of the present invention, there can be applied a rolling 
granulation method using a rotary pan, a rotary drum, a rotary 
truncated cone and the like; a f luidized-bedding granulation 
method using a fluidized bed, a modified fluidized bed, spouted 
bed and the like ; a stirring granulation method using a bag mill , 
a Henschel mixer, an Eirich mixer and the like; a cracking 
granulation method using a rotary blade, a rotary bar or the 
like ; a compressing granulation method using a compression roll , 
a briquet ting roll, a tableting machine and the like; an extruding 
granulation method using a screw, a rotary mult i -hole die, a 
rotary blade and the like. 
[0029] 

Among these granulation methods, since the above-mentioned 
extrusion granulation method has the following five 
characteristics, it is preferable as the method of producing 
the granular flame retardant of the present invention. 

Namely, the extrusion granulation method has various 
characteristics such as (1) since it is extruded from a fixed 
hole diameter of a die and a screen, the diameter of granules 
is the same thickness and their length is arranged at nearly 
the same; therefore appearance is good; 

(2) granules with desired particle size distribution can be 
obtained in good yield; 

(3) granule is also hard because of a kneading system; 

(4) granule diameter can be easily changed by the hole diameter 
of a die and a screen and granules with the wide range of a hole 



diameter of 0.3 to 30 mm is obtained; and 

(5) granule shapes with various shapes such as a. cylindrical 
shape, a rectangular column shape, a spherical and irregular 
shape are obtained in combination with instruments at successive 
steps . 
[0030] 

In the extruding granulation method, an appropriate process 
machine is preferably selected whether a raw material flame 
retardant is in wet state in which the content of liquid substance 
is 20 to 50% by weight, or whether a raw material flame retardant 
is in semi-dry state in which the content of liquid substance 
is 0.1 to 20% by weight. When the raw material powder of the 
flame retardant is in the wet state, a screw- type extruder is 
applied and when it is in the semi -dry state , a granulator selected 
from a roll-type granulator, an oscillating granulator and a 
gear type granulator is high in the stability of granulation 
and yield and a drying step can be abbreviated, therefore it 
is preferable in particular as the granulator for the granular 
flame retardant of the present invention. 
[0031] 

The granular flame retardant after granulation arranges 
shapes and sizes in combination with instruments of successive 
steps, or can also dry water used as a binder and other liquid 
substance to be removed. A polymer which provides flame 
retarding property by compounding the granular flame retardant 
of the present invention includes as resins , a polyvinyl chloride 
resin, polyolefin resins such as a polyethylene resin and a 
polypropylene resin; styrene base resins such as a polystyrene, 
a high impact polystyrene, an AS resin, an ABS resin, an AAS 
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resin, an ACS resin and an AES resin; polycarbonate resins; 
polyamide resins such as nylon 6 and nylon 6,6; polyester resins 
such as a polyethylene terephthalate and a polybutylene 
terephthalate; polyphenylene ether resins, fluorine containing 
resins, silicon containing resins, phenol resins, urea resins, 
melamine resins, unsaturated polyester resins, epoxy resins, 
polyurethane resins. Further, the granular flame retardant 
includes as a rubber, a natural rubber (NR) , a styrene-butadiene 
rubber (SBR) , a synthetic natural rubber (IR) , a butadiene rubber 
(BR) , a chloroprene rubber (CR) , a nitrile rubber (NBR) , a butyl 
rubber (IIR), an ethylene -propylene rubber (EPM and EPDM) , a 
ure thane rubber, a silicone rubber, an acrylic rubber, an 
epichlorohydrin rubber, and additionally, various 
thermoplastic elastomers such as a styrene-butadiene block 
copolymer, a hydrogenated styrene-butadiene block copolymer, 
a styrene-isoprene block copolymer and a hydrogenated 
styrene-isoprene block copolymer. 
[0032] 

Further, a polymer alloy comprising 2 or more of polymers 
can be also used as the polymer used in the present invention. 
The compounding ratio for obtaining a flame retardant polymer 
using the granular flame retardant of the present invention 
differs depending on the kinds of flame retardants used , a polymer 
and a rubber, but is usually preferably 5 to 50 parts by weight 
of the granular flame retardant and 95 to 50 parts by weight 
of a polymer and more preferably 10 to 40 parts by weight of 
the granular flame retardant and 90 to 60 parts by weight of 
a polymer. 
[0033] 



When the addition amount of the granular flame retardant 
of the present invention is not more than 5 parts by weight, 
objective flame retarding property is not obtained and on the 
other hand, when the addition amount exceeds 50 parts by weight , 
the dispersion of the flame retardant is not adequate* and the 
mechanical physical property of the flame retarding polymer 
obtained is greatly damaged. The granular flame retardant of 
the present invention can be applied to conventional known 
arbitrary molding process methods, for example, molded articles 
having various shapes can be easily molded by, for example, 
injection molding, compression molding, extrusion molding 
(sheet molding and blow molding) and the like, and the flame 
retarding polymer product with quite various practical 
usefulness can be prepared. 
[0034] 

As the method of feeding the granular flame retardant of 
the present invention to various molding process machines, it 
can be pre-mixed with a polymer in powder or pellet form to be 
integrally fed. The granular flame retardant and the polymer 
can be fed using separate feeders . Further , a method of carrying 
out the side feed of the granular flame retardant from the way 
to a molding machine can be also applied. Since the granular 
flame retardant of the present invention is superior in 
transportation property and quantitative property, the 
composition ratio of a product obtained can be made uniform even 
if the polymer and the granular flame retardant are separately 
fed. 
[0035] 

Further, when the melting point of the flame retardant is 



extremely low against melting softening point of a polymer used 
(when both points are separated by 100°C or more) , the feed slip 
of raw materials is often generated, but in order to prevent 
. this, there can be applied a method of deepening the channels 
of the screw of a molding machine, a method of cooling just under 
the hopper of the molding machine, or a method of carrying out 
the side feed of the granular flame retardant after plasticizing 
a polymer, and the like. 
[0036J 

In particular, there have been recently developed various 
molding machines having plasticized screws having high kneading 
function, for example, such as High-melter (trade name, 
manufactured by The Japan Steel Works, Ltd, ) , UB screw (trade 
name, manufactured by Mitsubishi Heavy Industries, Ltd.)* DB 
screw (trade name, manufactured by Toshiba Machine Co. , Ltd. ) , 
SF screw ( trade name, manufactured by Sumitomo Heavy Industries , 
Ltd.), or having kneading functions such as a specific mixing 
element such as a pin type and a fin type (Dulmage and the like) 
and further, a mixing nozzle (manufactured by Toray Industries , 
Inc.). The granular flame retardant of the present invention 
can obtain a further superior flame retarding polymer by carrying 
out molding process using molding machines having these high 
kneading functions . 
[0037] 
[Examples] 

The present invention is specifically illustrated below 
according to Examples. Further, parts in Examples are based 
on weight. Flame retardant components shown below were used. 
(I) Flame retardant component FR-1 
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1) Flame retardant: Brorainated epoxy polymer (trade name, 
PLATHERM EC-14; manufactured by Dainippon Ink and Chemicals, 
Inc., mp = 100°C, a bromine content of 58%) 75 parts 

2) Flame retarding aid: Antimony trioxide powder (trade name, 
ANTIMONY BLOOM 100A manufactured by Dowa Kogyo Co. , Ltd. ) 18 
parts 

3) Lubricant: Zincstearate (tradename, DAIWAXZP; manufactured 
by Dainichi Chemical Industry Co., Ltd.) 2 parts 

4) Dispersant: Paraffin oil (trade name, CRYSTOL 352; 
manufactured by Esso Sekiyu K.K. ) 5 parts 

(2) Flame retardant component FR-2 

1) Flame retardant: Tristribromoneopentyl phosphate (tradename, 
CR900; manufactured by Daihachi Chemical Industry Co., Ltd., 
mp =* 182°C) 15 parts 

2) Flame retardant: Brominated compound (trade name, PYROGUARD 
SR720; manufactured by Dai-Ichi Kogyo Seiyaku Co., Ltd., mp = 
105 to 120°C) 63 parts 

3) Flame retarding aid: Antimony trioxide powder (trade name, 
ANTIMONY BLOOM 100 A manufactured by Dowa Kogyo Co. , Ltd) 15 parts 

4) Lubricant: Magnesium stearate (trade name, DAI WAX M; 
manufactured by Dainichi Chemical Industry Co. , Ltd. ) 2 parts 

5) Dispersant: Paraffin oil (trade name, CRYSTOL 352; 
manufactured by Esso Sekiyu K.K.) 5 parts 

(3) Flame retardant component FR-3 

1) Flame retardant : Ammonium polyphosphate base flame retardant 
(trade name, HOSTAFLAM AP745; manufactured by Hoechst AG, mp 
= 182°C) 95 parts 



2) Lubricant: Zinc stearate (tradename, DAIWAXZP; manufactured 
by Dainichi Chemical Industry Co. , Ltd. ) 2 Parts. 

3) Dispersant: Paraffin oil (trade name, CRYSTOL 352; 
manufactured by Esso Sekiyu K.K.) 3 parts 

(4) Flame retardant component FR-4 

1) Flame retardant: Ethylenebistetrabromophthalimide (trade 
name, SAYTEX BT-93; manufactured by Asano Chemical Co., Ltd. 
mp = 446°C) 65 parts 

2) Flame retarding aid: Antimony trioxide powder (trade name, 
ANTIMONY BLOOM 100A manufactured by Dowa Kogyo Co., Ltd.) 25 
parts 

3) Antioxidant: Sumilizer GS (trade name, manufactured by 
Sumitomo Chemical Co., Ltd.) 0.5 part 

4) Lubricant: Zinc stearate (trade name, DAIWAX ZP; manufactured 
by Dainichi Chemical Industry Co., Ltd.) 0.5 part 

5) Dispersant: Paraffin oil (trade name, CRYSTOL 352; 
manufactured by Esso Sekiyu K.K.) 9 parts 

Further, the measurement of physical properties of Examples 
was carried out below. 

(1) Compression fracture load of granular flame retardant 
It was measured by a tablet hardness meter (trade name, 

TS-50N manufactured by Okada Seiko Co,, Ltd.) using a flat 
indenter. 

(2) Izod impact strength 

A mixture of polymer pellets and the granular flame retardant 
was directly fed to an injection molding machine (trade name, 
J50E-C3; manufactured by The Japan Steel Works, Ltd. , L/D = 20, 
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with an HP screw) , test pieces were prepared at a cylinder setting 
temperature of 230°C and a mold temperature of 60°C and measurement 
method was evaluated according to ASTM D 256. 

(3) Tensile strength and elongation 

Test pieces were prepared at the similar condition as the 
preparation of the test pieces used for Izod impact strength 
test and measurement method was evaluated according to ASTM D 
638. 

(4) Flame retarding property 

The flame retarding property of the test pieces with a 
thickness of 1/8 inch according to Subject 94 of Underwriters 
Laboratories Inc. (UL). 

(5) Surface appearance property 

Planar plates with 100 mm x 100 mm x 2 mm were prepared by 
an injection molding and surface appearance property was visually 
evaluated. 
[0038] 

O: It has a smooth plane and badness such as uneven brightness 
and a flow mark is not confirmed. 

x: Bad phenomena such as uneven brightness and a flow mark are 
confirmed. 

(6) Dispersibility of flame retardant 

Planar plates with a thickness of 1 mm were prepared by 
injection molding and the presence or absence of the agglomerate 
of the flame retardant was visually evaluated. 
[0039] 

O: The agglomerate of the flame retardant is not observed, 
x: The agglomerate of the flame retardant with 0.1 mm or more 
is observed. 
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[0040] 

[Examples 1 to 4] 

After the above-mentioned flame retardant components were 
mixed using a Henschel mixer, granulation was carried out using 
DiscPelleter (tradename, manufactured by Fuji Paudal Co. , Ltd. ) , 
and a cylindrical granular flame retardant with a diameter 3 
mm <(> was obtained. 

The granular flame retardants obtained and polymer pellets 
shown below were compounded at proportions shown in Table 1 and 
test pieces were prepared at conditions of a cylinder setting 
temperature of 230°C and a mold temperature of 60°C using the 
injection molding machine J50E-C3 to carry out the evaluation 
of various physical properties. 
[0041] 

Polymer pellets used 

High impact polystyrene (HIPS) ; trade name, H8117 manufactured 
by Asahi Kasei Corporation 

Polystyrene (GPPS) ; tradename, GP68 5 manufactured by Asahi Kasei 
Corporation 

Styrene- butadiene block copolymer (SBS); trade name, 
Tufprene A manufactured by Asahi Kasei Corporation 
Block polypropylene (PP) ; tradename, M8600 manufactured by Asahi 
Kasei Corporation 

The results are shown in Table 1. 

As cleared from Table 1, polymer compositions having 
excellent flame retarding property and molding appearance and 
further, excellent mechanical strength and moldability are 
obtained. 
[0042] 
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[Comparative Examples 1 to 3] 

Test pieces were prepared using the injection molding 
machine in like manner as Examples 1 to 3 except that the flame 
retardants used in Examples 1 to 3 were mixed with polymer pellets 
without granulation. Molded articles could not be produced 
stably by the method because of the reasons that (D the composition 
ratio of the flame retardant contained in the molded articles 
obtained to the polymer were not uniform, (D the feed of the 
flame retardants being raw materials could not be carried out 
well to the injection molding machine and(D dusts were generated 
at feeding them to damage working environment, etc. 
[0043] 

[Comparative Example 4] 

A granular flame retardant was produced by the disc pelleter 
in like manner as Examples 1 to 3 except excluding paraffin oil 
from the flame retardant component FR-4 used in Example 4. The 
granular flame retardant obtained and the fore -mentioned polymer 
pellet were mixed at a proportion shown in Table 1 and test pieces 
were prepared at the similar condition as Examples 1 to 3 by 
the injection molding machine to evaluate various physical 
properties . 
[0044] 

With respect to the molded article obtained , the agglomerate 
of the flame retardant was observed, the dispersibility of the 
flame retardant was extremely bad, bad phenomenon was observed 
in molding appearance and the elongation at break was remarkably 
lowered. 
[0045] 
[Table 1] 
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Example 1 


Example 2 


Example 3 


Resin pellet 


HIPS 


72 


65 


— 


GPPS 


-~ 


25 


- 


SBS 


3 


— 


- 


PP 


— ■ 




70 


Granules of flame 
retardant 


FR-1 


25 


- 


- 


FR-2 


— 


10 


- 


FR-3 






30 


Tensile strength (kgf/cnr) 




o a c 


235 


Elongation at break (%) 


30 


35 


90 


Izod impact strength (kg-cm/cm) 


7.5 


8.0 


2.1 


Surface appearance 


o 


O 


o 


Flame retarding property 


V-0 


V-2 


V-0 



[0046] 

[Effects of the Invention] 



The granular flame retardant of the present invention does 
not require steps such as compounding, mixing, feeding of raw 
materials to a melt-kneading machine, melt-kneading and 
palletizing, can give a molded article comprising a flame 
retarding polymer at low cost by a simple operation of merely 
mixing with a polymer powder or a polymer pellet to carry out 
molding process, and can reduce greatly the production cost of 
the flame retarding polymer. 
[0047] 

The granular flame retardant of the present invention is 
excellent in shape stability and excellent in dispersibility 
when it is added to a polymer. As a result, excellent flame 
retarding property and surface appearance are obtained, and 
further a composition excellent in mechanical strength and 
moldability can be obtained. The molded articles obtained by 
using the granular flame retardant of the present invention can 
be used for uses such as electronic appliances, the housing of 
OA instruments, vehicle parts and miscellaneous goods. 
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[Procedure Amendment] 

[Presented Date] November 17, 1994 

[Procedure Amendment 1] 

[Name of Document for Amendment] Specification 

[Item for Amendment] 0024 

[Amendment Method] Modification 

[Amendment Content] 

[0024] 

Hereat , the average particle diameter represents the average 
of their diameters when the granular flame retardant is spherical , 
represents the average of the length of pellets when the granular 
flame retardant is a cylindrical shape or a rectangular column 
pellet, represents the average of the maximum diameters of disc 
faces when the granular flame retardant is a disc shape (those 
in which the maximum diameter of a disc face is larger than the 
thickness of the disc) , and represents the average of the maximum 
diameter of granules when it is nonuniform shape* 
[ Amendment 2 ] 

[Name of Document for Amendment] Specification 

[Item for Amendment] 0026 

[Amendment Method] Modification 

[Amendment Content] 

[0026] 

It is preferable that the size of the granular flame retardant 
of the present invention is equal to that of polymer powder or 
polymer pellet and it can prevent the sieving of the granular 
flame retardant and as a result, a polymer molded article with 
a uniform composition can be obtained. Further, with respect 
to the hardness of the granular flame retardant, considering 
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storage of granules, feeding, transport, packing, mixing with 
polymers, and dispersibility with a flame retardant in a molded 
article, it is preferable that a compression fracture load (a 
flat indenter is used) which is measured using a compression 
type strength tester is 1 Kgf jar more and 25 Kgf. or less. It 
is further preferable that the compression fracture load of the 
granular flame retardant is a range of 2 Kgf or more and 10 Kgf 
or less. 
[Amendment 3] 

[Name of Document for Amendment] Specification 

[Item for Amendment] 0045 

[Amendment Method] Modification 

[Amendment Content] 

[0045] 

[Table 1] 
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